(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




(11) 



EP 0 717 443 A1 



(12) 



EUROPEAN PATENT APPLICATION 

published in accordance with Art. 158(3) EPC 



(43) Date of publication: 


(51) Int. Cl 6 : H01L 25/10 


19.06.1996 Bulletin 1996/25 






(86) International application number: 


(21) Application number: 95923573.0 


PCT/JP95/01326 


(22) Date of filing: 03.07.1 995 


(87) International publication number: 




WO 96/01498 (18.01 .1996 Gazette 1996/04) 


(84) Designated Contracting States: 


• KATSURAGAWA, Ryoicni 


DE FR GB 


Kouriyama-shi Fukushima 963 (JP) 




- MATS UN AG A, Hayami 


(30) Priority: 04.07.1994 JP 152177/94 


Osaka 571 (JP) 




• SUEHIRO, Yoshikazu 


(71) Applicant: MATSUSHITA ELECTRIC INDUSTRIAL 


Nara 630-01 (JP) 


CO., LTD. 


• YOKOTA, Yasuhiko 


Kadoma-shi, Osaka-fu, 571 (JP) 


Osaka 573 (JP) 


(72) Inventors: 


(74) Representative: Sorrell, Terence Gordon et al 


- YASUHO, Takeo 


Fitzpatricks, 


Osaka 572 (JP) 


Cardinal Court, 


• IWATA, Masao 


23, Thomas More Street 


Osaka 573 (JP) 


London E1 9YY (GB) 



< 

CO 

o 

CL 
LU 



(54) INTEGRATED CIRCUIT DEVICE 

(57) The present invention relates to integrated cir- 
cuit devices for use in such civilian equipments as an 
electronic equipment, electrical equipment, communica- 
tion equipment and measuring and controlling equip- 
ment, and its object is to provide an integrated circuit 
device which has an excellent heat radiating character- 
istic. 

Then, in order to achieve this object, it includes, on 
a metal board 1 , a power supply 4 and a plurality of pin 
terminals 5 and includes, on a multi-layer circuit wiring 
board 7, mounted component parts comprising a cache 
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controller 10, a cache memory section 1 1, a data buffer 
LSI section 14, a CPU chip 8 and a connector 12; and, 
by mounting a reverse surface of the multi-layer circuit 
wiring board 7 having the mounted component parts pro- 
vided thereon on the metal board 1 having the power 
supply 4 provided thereon through the pin terminal group 
5, it is possible to provide an integrated circuit device in 
which the degree of integration is enhanced and the heat 
radiating characteristic of heat generating component 
parts is excellent. 
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Description 

TECHNICAL FIELD 

The present invention relates to integrated circuit 
devices for use in such civilian equipments as an elec- 
tronic equipment, electrical equipment, communication 
equipment and measuring and controlling equipment. 

BACKGROUND ART 

In the following, a description will be given with 
respect to a conventional integrated circuit device. 

A conventional integrated circuit device has its com- 
ponent parts consisting of a power supply, CPU chip, 
cache controller, cache memory, data buffer LSI and con- 
nector mounted on a single, one or two-sided multi-layer 
circuit wiring board, while electrically connecting respec- 
tively to desired component parts, and it includes heat 
radiating plates for individually radiating heat of the com- 
ponent parts and is provided with a cooling fan facing the 
heat radiating plates. 

In the construction of the above-described conven- 
tional integrated circuit device, since the component 
parts are mounted on a single multi-layer circuit wiring 
board and the heat radiating plates are provided for indi- 
vidually effecting heat radiation, there has been a prob- 
lem that the area of the board is increased and a 
sufficient heat radiation cannot be effected without using 
a cooling fan. 

To solve the above conventional problem, it is an 
object of the present invention to provide an integrated 
circuit device which is improved in the degree of integra- 
tion and is excellent in heat radiating characteristic. 

DISCLOSURE OF THE INVENTION 

To solve this problem, an integrated circuit device of 
the present invention has a construction comprising: a 
metal board having a power supply; a multi-layer circuit 
wiring board having a plurality of pin terminals fitted 
therein and electrically connected to said power supply 
on the metal board; a CPU chip having TAB wiring elec- 
trically connected to said multi-layer circuit wiring board 
between said metal board and said multi-layer circuit wir- 
ing board; a cache memory section and data buffer LSI 
section electrically connected to said multi -layer circuit 
wiring board on a surface opposite to the CPU chip pro- 
vided on said multi -layer circuit wiring board; and a con- 
nector electrically connected to said multi-layer circuit 
wiring board 

BRIEF DESCRIPTION OF DRAWINGS 

Fig.1 is a sectional view of an integrated circuit 
device in an embodiment of the present invention; Fig. 2 
is an exploded perspective view of an integrated circuit 
device in another embodiment of the present invention; 
Fig.3 is a sectional view of a pin showing an essential 



portion of the same; and Fig.4 is a sectional view of an 
essential portion of the same showing connection to 
each other among the metal board, a protection board, 
the CPU chip and the multi-layer circuit wiring board. 
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BEST MODE FOR CARRYING OUT THE INVENTION 
(Embodiment 1) 

w In the following, a description will be given with 
respect to an integrated circuit device in an embodiment 
of the present invention with reference to the drawings. 

Fig.l is a sectional view of an integrated circuit 
device in an embodiment of the present invention. Refer- 

is ring to Fig.1 , what is denoted by numeral "1" is a metal 
board consisting of an aluminum or silicon steel plate. 
"2" is an insulating layer including at least one of an 
epoxy resin and ceramic provided on one surface of the 
metal plate 1 . "3" is a conductive layer such as a copper 

20 foil having a desired wiring pattern provided on an upper 
surface of the insulating layer 2 on the metal plate 1 hav- 
ing the insulating layer 2. "4" is a power supply such as 
DC/DC converter, AC/DC converter, etc. , provided on an 
upper end surface of the conductive layer 3 and electri- 
cs cally connected to the conductive layer 3. "5" is a plurality 
of pin terminals substantially in the form of a cross metal- 
lically coupled to the conductive layer 3 through a high- 
temperature solder 6, forming a positive electrode termi- 
nal or negative electrode terminal electrically connected 

30 to the power supply 4 through the conductive layer 3. "7" 
is a multi-layer circuit wiring board provided as having 
the pin terminals 5 fitted therein, where a surface oppo- 
site to the surface facing the metal board 1 has at least 
a data bus, address bus, control bus, power line and 

35 grounding line (not shown) thereon, at least the power 
line and the ground line being electrically connected to 
the pin terminal 5. "8" is a CPU chip having a TAB wiring 
9 and electrically connected to the multi-layer circuit wir- 
ing board 7, a surface of the CPU chip opposite to the 

40 multi-layer circuit wiring board 7 being secured to the 
conductive layer 3 on the metal board 1 . "10" is a cache 
controller provided substantially on the upper surface of 
the CPU chip 8 in the surface of the multi-layer circuit 
wiring board 7 opposite to the CPU chip 8, being electri- 

45 cally connected to the CPU chip 8 through the multi-layer 
circuit wiring board 7. "11" is a cache memory section 
provided on the same surface as the cache controller 1 0 
and electrically connected to the cache controller 10 
through the multi-layer circuit wiring board 7. "U" is a 

so data buffer LSI section provided on the same surface as 
the cache controller 1 0 and electrically connected to the 
cache controller 10, cache memory section 1 1 and CPU 
chip 8 through the multi-layer circuit wiring board 7. "12" 
is a connector provided on the same surface as the 

55 cache controller 10 and electrically connected to the 
cache controller 10. 

With respect to the integrated circuit device in an 
embodiment of the present invention constructed as the 
above, its operation will be described below. 
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First, a voltage of 3.3 V is supplied from the power 
supply 4 to the CPU chip 8 through the pin terminal group 

5. 

Next, necessary data and instruction codes (herein- 
after referred to as "command") are supplied by the 5 
cache controller 10 and data buffer LSI section 14 to the 
cache memory section 11 from a main memory (not 
shown) connected thereto through the connector 1 2, the 
CPU chip 8 performing various operational processing 
based on the data and commands in the cache memory w 
section 11. 

Finally, the data variously processed by the CPU 
chip 8 is transmitted to the cache controll er 1 0 and cache 
memory section 1 1 from the multi-layer circuit wiring 
board 7 and is transmitted to the connector 12 through is 
the multi-layer circuit wiring board 7 to be output to an 
externality. 

Here, of the CPU chip 8 and power supply 4 which 
are heat generating components, heat is conducted and 
radiated through the metal board 1 to all the surfaces 20 
opposite to those on which the CPU chip 8 and power 
supply 4 are provided, thus being radiated from the metal 
board 1. 

Note that a further improved heat radiating capability 
may be obtained by applying an insulating layer of an 25 
inorganic material such as a ceramic onto the surface of 
the metal board 1 facing the CPU chip 8. 

(Embodiment 2) 
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A description will be given below with respect to 
another embodiment of the present invention with refer- 
ence to the drawings. 

Fig.2 is an exploded perspective view of an inte- 
grated circuit device in another embodiment of the 35 
present invention Referring to Fig.2, what is denoted by 
numeral "21 " is a metal board consisting of an aluminum 
or silicon steel plate, etc., having a wiring pattern (not 
shown) on an upper surface thereof and having, on side 
portions thereof, a power supply section 22 such as a 40 
DC/DC converter or AC/DC converter electrically con- 
nected to the wiring pattern. -23" is a protection plate 
consisting for example of copper or aluminum, coupled 
to a center portion of the metal board 21 with solder and 
having a plurality of pillars 23a at side end portions of a <*s 
surface opposite to the connection with the metal board 
21 , protecting CPU chip 24 to be described later and radi- 
ating heat of the CPU chip 24. "24" is a CPU chip having 
a TAB wiring 24a, bonded by means of an Si-type or 
epoxy-type adhesive to the surface surrounded by the so 
pillars 23a provided on the protection plate 23. "25" is a 
multi-layer circuit wiring board having a plurality of pins 
26 substantially in the form of a cross as shown in Fig.3 
fitted into or coupled with solder to side portions thereof, 
the plurality of pins 26 and the metal board 21 being elec- 55 
trically connected to each other by a solder (not shown) 
coupling. 

Fig. 4 is a sectional view showing the connection 
among the multi-layer circuit wiring board, protection 



plate and metal board which constitute a main portion. 
In the figure, the pin 26 is fitted into the metal board 21 
and is electrically connected to a wiring pattern 21a on 
an upper surface of the metal board 21 . Further, the pro- 
tection plate 23 and the multi-layer circuit wiring board 
25 are connected to each other by applying solder to the 
pillar 23a to achieve a solder coupling. Furthermore, the 
CPU chip 24 is electrically connected to an internal wir- 
ing (not shown) of the multi-layer circuit wiring board 25. 

With respect to an integrated circuit device in an 
embodiment of the present invention constructed as the 
above, its operation will be described below. 

First, a voltage of 3.3 V is supplied from the power 
supply section 22 to the CPU chip 24 through the pin 
terminal group 26. 

Next, necessary data and commands are supplied 
to the CPU chip 24 from an externality through the ter- 
minals, the CPU chip 24 performing various operational 
processing based on the data and commands. 

Finally, the data variously processed by the CPU 
chip 24 is transmitted to the terminals through the multi- 
layer circuit wiring board to be output to an externality. 

Here, heat of the CPU chip 24 which is a heat gen- 
erating component and of the power supply section 22, 
is conducted and radiated through the protection 
plate/metal board and through the metal board 21 . to ail 
the surfaces opposite to those on which the CPU chip 24 
and power supply section 22 are provided, thus being 
radiated from the metal board 21. 

Further, the CPU 24 which tends to be subjected to 
a breakdown by an external force through the metal 
board 21 may be protected by the protection plate 23. 

Needless to say, the protection plate 23 and pillars 
23a may be either provided monolithically or assembled 
with each other. 

INDUSTRIAL APPLICABILITY 

As the above, with the integrated circuit device 
according to the present invention, the degree of integra- 
tion is increased and the surface area of the metal board 
is wider by three-dimensionally disposing the multi-layer 
circuit wiring board and metal board through a plurality 
of pin terminals, making it possible to provide an inte- 
grated circuit device which is excellent in heat radiating 
characteristic of heat generating component parts such 
as the power supply and CPU chip. 

Further, with a construction where a power supply 
is provided on a metal board or a construction where a 
plurality of pins are secured onto a metal board by a high- 
temperature solder it is possible to provide an integrated 
circuit device capable of forming a conductive layer hav- 
ing a low impedance, since power may be supplied from 
a location close to the pin terminals. 

Further, it is possible to provide an integrated circuit 
device having an even higher degree of integration by 
providing a CPU chip in a construction having a TAB wir- 
ing brought out from the CPU and electrically connected 
to the multi-layer circuit wiring board, or a construction 
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4. An integrated circuit device according to claim 1 or 
2 wherein the CPU chip has a TAB wiring brought 
out from the CPU and is electrically connected to the 
multi-layer circuit wiring board. 

5 

5. An integrated circuit device according to claim 1 or 
2 wherein the CPU chip is secured by means of an 
adhesive to an upper surface of the metal board or 
to an upper surface of a conductive layer provided 

10 on the metal board through an insulating layer. 



where the CPU chip is secured by means of an adhesive 
to an upper surface of the metal board or to an upper 
surface of a conductive layer provided on the metal board 
through an insulating layer. 

Furthermore, it is possible to provide an integrated 
circuit device which is very excellent in heat radiating 
characteristic by a construction where an insulating layer 
is applied to a reverse surface of the metal board on 
which a CPU chip is placed. 

LIST OF REFERENCE NUMERALS IN DRAWINGS 



1,21 metal board 

2 insulating layer 

3 conductive layer 

4 power supply 
5, 26 pin 

6 solder 

7, 25 multi-layer circuit wiring board 

8, 24 CPU chip 

9, 24a TAB wiring 

10 cache controller 

1 1 cache memory section 

12 connector 

22 power supply section 

23 protection plate 
23a pillar portion 



Claims 

1. An integrated circuit device comprising: a metal 
board having a power supply; a multi-layer circuit 
wiring board having a plurality of pin terminals fitted 
therein and electrically connected to said power sup- 
ply on the metal board; a CPU chip electrically con- 
nected to said multi-layer circuit wiring board 
between said metal board and said multi-layer circuit 
wiring board; a control section electrically connected 
to said multi-layer circuit wiring board on a surface 
opposite to the CPU chip provided on said multi- 
layer circuit wiring board; and a connector electri- 
cally connected to said multi-layer circuit wiring 
board. 



6. An integrated circuit device according to claim 1 or 
2 wherein the plurality of pins are secured onto the 
metal board with a high-temperature solder. 

15 

7. An integrated circuit device according to claim 1 or 
2 wherein an insulating layer is applied to a reverse 
surface of the metal board having the CPU chip 
placed thereon. 

20 

8. An integrated circuit device according to claim 1 
wherein the control section includes at least a cache 
controller, a cache memory section and a data buffer 
LSI section. 

25 

9. An integrated circuit device according to claim 2 
wherein the protection plate and the pillars are 
formed integrally with each other or wherein the pil- 
lars are assembled with the protection plate. 

30 

10. An integrated circuit device according to claim 1 or 
2 wherein the plurality of pins are substantially in the 
form of a cross. 

35 
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2. An integrated circuit device comprising: a metal 45 
board having a power supply section on a side por- 
tion of an upper surface thereof; a protection plate 
provided at a center portion of said metal board and 
having a plurality of pillars at side end portions 
thereof; a CPU chip provided on a surface of the pro- so 
tection plate surrounded by the pillars; and a multi- 
layer circuit wiring board electrically connected to 
said metal board through a plurality of pins. 



3. An integrated circuit device according to claim 1 55 
wherein the metal board is formed by providing an 
insulating layer on a metal plate, a conductive layer 
being provided on said insulating layer of the metal 
board. 
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FIG.1 
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FIG.2 



25 




6 



EP 0 717 443 A1 



FIG.3 
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